Abstract
medicine to prevent the development of atherosclerosis and to treat dysmenorrhea [1] . In particular, the cork cambium on the twigs of this tree, which is called "Gui-Jun Woo", has been used as an anticancer agent in Korean traditional medicine [1] . Recent pharmacological studies have revealed the potential of E. alatus as an anticancer agent using a variety of in vivo and in vitro models [2] [3] [4] [5] , which was also confirmed by our screening test in which an 80 % methanolic extract of E. alatus twigs exhibited significant cytotoxicity against A549, SK-OV-3, SK-MEL-2, and HCT-15 cells in a sulforhodamine B (SRB) bioassay. In our continuing search for bioactive constituents from Korean medicinal plants, we investigated the active constituents of E. alatus using bioactivity-guided isolation techniques. In the present study, we report the isolation and structural elucidation as well as the cytotoxic and anti-neuroinflammatory activities of five new phenolic compounds (1-5) (l " Fig. 1 ), together with six known compounds (6-11) from the active CHCl 3 -soluble fraction. Compounds 1 and 2 were obtained as a colorless gum. The molecular formula of 1 was determined to be C 13 . The location of the methoxy group was confirmed to be at C-7 by a correlation from the methoxy proton to C-7 in an HMBC experiment, in which the HMBC correlation between H-9 and the acetyl group also indicated that an acetoxyl group is located at C-9. Full assignments of the 1 H and 13 C NMR data of 1 and 2 were performed by 1 H-1 H COSY, HMQC, and HMBC spectra. The absolute configurations of C-7 and C-8 for 1 were established based on the modified Mosherʼs method in combination with the observed coupling constant [7, 8] . MTPA esters allowed the assignment of the absolute configuration of C-8 as R (l " Fig. 2 ). The coupling constant (J = 7.0 Hz) between H-7 and H-8 of 1 suggested a threo isomer in the cases of guaiacylglycerol derivatives [8] and, thus, the absolute configuration at C-7 of 1 was assigned as R. The absolute configuration of C-8 for 2 was also determined using the modified Mosherʼs method [7] , which demonstrated the R-configuration for C-8 (l " Fig. 2 ). In addition, the absolute configuration of C-7 in 2 was determined to be S based on the coupling constant (J = 4.5 Hz) between H-7 and H-8 of 2 suggesting an erythro isomer [8] . Compound 3 was isolated as a colorless gum, whose molecular formula was established to be C 14 C NMR data of 3 (l " Table 1 ) were quite similar to those of 1, with a noticeable difference being the chemical shifts assignable to the aromatic ring, which were consistent with those of syringoylglycerol derivatives [9] . Analysis of the 2D-NMR data of 3 ( C NMR assignments. The absolute configuration of C-7 and C-8 for 3 was determined by the modified Mosherʼs method in combination with the observed coupling constant (J = 7.0 Hz) between H-7 and H-8 [7, 8] , which demonstrated the R-configuration for C-7 and for C-8 (l " Fig. 2 Table 2 ) were quite similar to those of 1-O-methylguaiacylglycerol, whose absolute configuration has not been established [10] . The structure of 4 was unambiguously confirmed by HMQC and HMBC experiments. The absolute configuration of C-8 for 4 was determined as R by the modified Mosherʼs method (l " Fig. 2 ). In addition, the coupling constant (J = 7.0 Hz) between H-7 and H-8 of 4 suggested the threo isomer and allowed assignment of the absolute configuration of C-7 also as R [8] . [7, 8] , which demonstrated the S-configuration for C-7 and R-configuration for C-8 (l " Fig. 2) . The six known compounds were identified as (1′R,2′R)-guaiacyl glycerol (6) [6], 3-hydroxy-1-(3-methoxy-4-hydroxyphenyl) propan-1-one (7) [12] , (E)-ferulic acid (8) [13] , (E)-coniferyl aldehyde (9) [14] , vanillin (10) [15] , and syringaldehyde (11) [15] by comparison of their spectroscopic data with reported data. The cytotoxic activities of the isolates (1-11) were evaluated by determining their inhibitory effects on human tumor cell lines (A549, SK-OV-3, SK-MEL-2, and HCT-15) using the SRB bioassay [16] . The results (l " Table 3) showed that compounds 1-3 and 7-9 had consistent cytotoxicity against all cell lines tested with IC 50 values of 15.20-29.81 µM. The other compounds were inactive (IC 50 > 30 µM). Doxorubicin was used as a positive control (IC 50 : 0.002, 0.012, 0.001, and 0.129 µM, respectively for the A549, SK-OV-3, SK-MEL-2, and HCT-15 cell lines). Interestingly, the presence of an acetoxyl group at C-9 in the arylglycerols seemed to increase cytotoxic activity against the tested cell lines based on the biological data of 1-6. The isolated phenolic compounds (1-11) were further tested for their inhibitory effect on lipopolysaccharide (LPS)-stimulated nitric oxide (NO) production in microglia cells. A recent report indicated that phenolic constituents (caffeic acid and syringin) isolated from E. alatus leaves and twigs have an anti-neuroinflammatory effect [2] . However, no reports are available on the antineuroinflammatory activity of the 11 phenolic constituents isolated from E. alatus in this study. The inhibitory activities of the prepared compounds on NO production are given in l " Table 4 . The resulting extract (220 g) was fractionated with n-hexane, CHCl 3 , and n-BuOH, subsequently using H 2 O. The active CHCl 3 -soluble fraction (11.7 g) was applied to repeated column chromatography to purify compounds 1-11 (Supporting Information). 
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